SUMMARY A clinic for diabetic children was established in 1983 in a district general hospital to coordinate the changeover to a standard 100 unit insulin regimen. The children's progress was monitored for the next three years. Glycated haemoglobin Al (HbA,c), measured at the same time each year, fell from a mean (SD) of 15-8 (4.7)% to 9-9 (2.6)% over the three years. A similar degree of improvement was seen when newly diagnosed patients were excluded from the analysis. This improvement was associated with a rise in mean (SD) insulin dosage from 0-89 (0 29) U/kg/day to 1 17 (0 35) U/kg/day. Good control was achieved more easily in children who had been diabetic for less than two years and in those who were prepubertal (particularly boys). A combination of isophane and soluble insulin appeared to be more effective than zinc and soluble insulin in maintaining good control. Ten complications of diabetes were noted in eight patients from 5-2 to 12-4 years after diagnosis.
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These results show that setting up a diabetic clinic for children in a district general hospital had a beneficial effect on the quality of diabetic control and such improvement may help to reduce the incidence of diabetic complications.
During the past decade it has become accepted that improving the quality of diabetic control may delay the onset of complications as well as improving the wellbeing of patients without complications. In March 1983 insulins of a standard 100 unit strength (U100) were introduced in Great Britain partly to simplify insulin dosages and partly to avoid the confusion which had arisen from having two insulin strengths available (40 units and 80 units).
Changing patients from 40 unit and 80 unit regimens to U100 insulin in this department was undertaken by one person with a particular interest in diabetes. In setting up a clinic for diabetic children the opportunity was taken to examine the quality of control at the time of admission and to study any changes during the next three years.
Patients and methods
All diabetic children under the care of the consultants at East Birmingham and Solihull hospitals were admitted to the clinic. All Monitoring blood glucose concentrations at home was only introduced during the first year of the clinic; all but five patients accepted that it was the best way to monitor their day to day control.
Apart from one period of six weeks during the third year of the study patients were seen regularly by the author every three months and more frequently if problems arose. A dietitian was available to give advice but did not see all patients routinely. Two district nurses who had been trained by the home care team at Birmingham Children's Hospital were available to help manage patients at home, but in practice little expert nursing support or supervision outside the clinic was available. Most of the education of established diabetics was done in the clinic, and that of newly diagnosed patients in hospital. Following discharge from hospital the patients were seen frequently (weekly at first) until it was felt that they and their parents were able to cope for longer periods between visits. The author could be contacted by telephone most of the time and steps were taken to ensure that all patients had access to a telephone. Dietary advice was given according to current British Diabetic Association recommendations and total intakes of calories were adjusted to try and maintain an ideal body weight for height. Parents were instructed to alter their child's insulin dose in order to prevent appreciable hypoglycaemia or recurrent hyperglycaemia.
A record of type of insulin dosage, frequency of administration, and calculated dosage related to body weight was made and entered into flow sheets together with height, weight, and HbA1, and blood glucose concentrations.
Assessment of obesity was made using the formula: (actual body weight/actual body height) x (50th centile height for age/SOth centile weight for age) x 100.7
This formula overestimates obesity in tall children of appropriate weight but enables valid longitudinal assessment of obesity to be made. A value of greater than 120% indicated clinically important obesity. Three children who were also being treated for hypothyroidism were excluded from consideration of the effect of the increased dose of insulin on body weight. During the three years the mean age rose by one year from 12*1 (3-0) years; and the proportion of postpubertal children increased from 13 (25%) to 24 (34%). The group included one girl with Down's syndrome who was 20 years old and still prepubertal, but she subsequently began menstruating; she has remained in the clinic.
The proportion of newly diagnosed patients rose from 5 (9%) to 17 (24%) and of those taking more than one injection a day from 17 (33%) to 64 (91%). Of the latter all but two were having two injections a day except two who were having four, three of Human Actrapid through a Novopen and one of Human Ultratard through a conventional insulin syringe. There was also a 31% increase in the mean insulin dosage from 0-89 (0-29) U/kg/day in 1983 to 1-17 (0.35) U/kg/day in 1986 (p<0-001). Prepubertal children were easier to control than postpubertal children, and this difference was largely due to differences between prepubertal and postpubertal boys. Prepubertal boys had consistently lower HbA1c concentrations despite being on lower doses of insulin, there being a significant difference in either or both in all four years. This was true irrespective of whether or not recently diagnosed patients were included.
When the association between the mean insulin dosage of those children taking a combination of soluble and isophane insulin was compared with that of those taking soluble and zinc insulin, data were included only if the children had been diabetic for at least two years and were taking insulin twice a day.
At all four time periods the mean HbA1c concentrations and the mean insulin doses were lower among those children taking soluble and isophane insulin than among those taking soluble and zinc insulin. There were significant differences between the two groups in mean HbAjc concentrations in 1984 and 1986 and in mean insulin doses in 1983. When the results for the whole period were combined the difference between mean HbA1c concentrations was highly significant (p<0001) and the difference in insulin doses was not significant.
Details of the 38 patients who remained in the clinic throughout the three years of the study (group 2) are shown in table 2. The mean ages of the 21 boys and 17 girls were 11-6 (2-0) and 11.1 (3-1), respectively, and the mean duration of their di- Mean ( Inflammation at site of injection 2 -105 6 (10.6)% in the girls, and from 97-8 (10-3)% to 99-1 (12-4)% in the boys. None of these differences was significant. The increase among the girls is mainly accounted for by the substantial increases in body weight of the three whose indices were less than 90% on admission to the clinic. The diabetic complications are summarised in table 3. Ten complications occurred in eight patients. Two patients developed inflammation of the skin at the site of injection. One patient had necrobiosis lipoidica which had been present at the time of diagnosis, and three had cataracts, one of which required removal. Three patients had histological evidence of diabetic nephropathy, and two of these also had cataracts. One patient had early retinopathy. In addition one of the patients with diabetic nephropathy may also have had retinopathy, but this could not be confirmed on routine examination because of her cataract. The introduction of the system of monitoring blood glucose concentrations at home may have been a factor in recognising the need to increase insulin dosages in some cases and it is worth noting that little improvement occurred during the first year before the system was introduced. Though it is a necessary part of assessing overall glycaemia and fluctuations in blood glucose,12 monitoring blood glucose concentrations at home may only play a small part in maintaining control, and attention to other details is probably more important. 13 Perhaps the most worrying aspect of this study is that ten complications occurred in eight of the 83 patients. The two instances of inflammation of the injection sites were probably caused by poor hygiene and they did not have any long term detrimental effects. The patient with necrobiosis lipoidica already had lesions at the time of diagnosis. There were, however, seven long term serious complications in five other patients. If it is accepted that improved control leads to a delay in the onset of serious complications,1447 then it can only be concluded that the establishment of a paediatric diabetic clinic has led to a better prognosis for our patients.
Discussion
Though the establishment of the clinic has led to an improvement in control and brought to light a few children with serious complications, it has also led to a number of benefits which are difficult to quantify and impossible to subject to statistical analysis. Many parents expressed their appreciation of seeing the same person at each visit to the clinic and of receiving advice that was consistent from one visit to another. This is particularly important in the education of new diabetics in whom it is important to establish good habits and set high standards of control from the outset so that the risk of complications is reduced to a minimum.
This study has shown that a paediatric diabetic clinic in a district general hospital can confer considerable benefits. The 
